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Falt URE WODE AHD

FAILURE EFFECT

_ . CAUSE Ot NP [TEH BATIONALE FOR ACCEPTANCE
Puwer on roset (PDR) rFenmains Hicrocompuier and BESTGH FEATURES
in high state. gssociated logic remains

Luuei:
(1) Hicroprocessor, 1/40,
Al, 25%2384-501 or 2204H89-502

[Pt

in reset state. Signal
routing not possibia.

Worsh Cesp:

Cannnt salect camera
signal far dizplay on
moniter or for dowmlink.

the wSll 15 2 microprecessor—pases video swilching wnil using an RCA 10802
microprocessor, CHOS RAM, and TTL PROM. Cowpuler 370, deceding Tegic, digital audio
and switch control circoitry ara implemented in CHOS CO4G0Q series logic bo winkmize
power dissipatian. The design incorporatas OMIS FET devices (502172} purchased to
an ACA speq cantrel drawing [SCN) as the basic video switch element, Video
split—serean capability incorporates glass delay line modules procured From
Hicrosonics [ﬂriginaIlE Carning) to an RCA SCIv.  The viden amplifier design uses
monclithic MES53] wideband op amps #n a fashlun similar to the spnc amp design
enployad ia the ROU.

Parts were required to be JaK reliability level parts af their equivalent. Part
selaction falls intn bhree categories:

{1} JAH or better parts fron ihe Hilitary QPL, .

{2} Parts demsnstrated bto MASA to be equivalent to JAR Tevel wia test data
{e.y., COA000/IM series parts), or

{3} Parts procored Lo an RCA spec coatrol drawing which calis aul tests and
screeniny v ef fecl JAN equivalency.

BARE BOARD CONSIRUCTION [AT)

The boards are of “welded wire" comsbroction. At ihe Bave boavd leve) chis dees nat
distinguish it From a naraal PC board except that holes which will taka weld pins
general 1y are not tonsecled to PC traces. Only those ping which bring power and
grouid Entnntia]s to the ICs are sn PL:.  An annular rving surrcunds the hole in the
Eoard where each power and graund pin is locaied, Thase pins are then salderad tu
ghe trace like any ather conponent Tead. Aside from Lhis feature, all dasign

& conilruction technigques used in PC hpard layout apply.

BOARD ASSEMELY [Al)

The drilled and elihed boards are populated with several hundred solderable or
weldable pins. Power amd grownd pins, as well 43 connectar pins, are soldered in
place. Diserset components {resistors, diades, capacitorsl ars altached 1a
bifurcated terminals, where they are soldered. Flatpack [Cs are welded,
lead=hy-lead to the bops nf the weld pins. AFter weldipg, extra lTead material is
triomed away. Circuit connections are made usiog #30 MG nicke] weld wire. The
wirg is walded to the pin surfaces on the hoard backside. A1l wire welds are dane
using o maching whicli is tape driven, thus eliminaling Lhe passibility of miswiring
doe to wperalor errar. ALY wirdag & circwit pecformance is Lesiad prior ta
box-Tewel installation. Afler successTul testing, companents are staked as reguired
by drawing nutes ard the assenbly is coated with urethane.
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FATLURE MODE AnD
S E

FATLLRE EVFECT
0y ERD TTEHW

HAYIOHSLE FOR ACCEPTAHCE

Pawer an reéset {PORY remains
in high stale.

Cangpe:
{1} HWicroprocessor, LD,
A1, 29923A0-5H1 or 22594RAD-5D2

023k

Hicrocomputer and
associated lagic remaing
in reset state. Signal
rauting nut possibie.

Harst Lase:

Cannat seleck Camera
signal for display an
agnitor or for down] ink.

OES LGN FEACURES

The board is inseried in the box on card-adge quides, in the samé manner as the other

PC bpards.

BOARD PLACEHWENT

The Al buard is secured in the electronics assembly by

qulid-plated berylliun capper ca
wilh blind-mated tonnectors.

rd guidas.

which spans the baard's free adge.
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Conngclions are nade ta Lthe mather board
fisengagement during Jaunch 5 preveated by a covar
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FAILURE MUDE AHD
 CAUSE

FATLURE EFFECT
OH FHO ITEH

BAT|QHALE HIH ACCEFIANCE

Power un resel (POR) remains
in high state.

Laugo:

(1 Mitroprecessor, 170,
Al, 2992185-501 or 2294089-502

1tk

Hicrocomputer and
asenciated Togic vemains
In reset state.  Signal
routing not pascibla.

Cannat S£1é£t CANEra
signal far display oa
agniter ar Tor down]ink.

QUALTFICATION TEST
For Qualificaktion Test Flow, see Table 2 Tocated at the front af this boaok.

ACCFPTARCE TEST
Twe CCIV spstems* Wil is subjected to the following testing:

» Wibration; Z20-AbH:: 3 dHIﬂEt-riin from D.01 GX/Hz ta &.04 GE/Hz
Bi=15 Hz: 0.09 G=fHi
350=750 Hr: 3 dﬂiﬂgi-Fa11 ta D.DIA Elez
150=1400D0: o0.ola fH2 .
1000-2004; 3 db/Der-Fall ta 0.009 60z
Test Duratinn: | Hinute per Axis
Test Level: 6.6 Grms .

*  Fhermal; 100 Fi Tihme Lo slablice eguipmenl plus 1 hour
’ 0 F; Tiwe ta chablize equipnent plus 1 hpur
100* f; Time to skablize eyuipment plus 1 haur

for Acceptance Fest Flow, see Table 1 located at the front of this book.
QUEEAD [0 TESE

In ardér to werify that CCTY components are aperational, a test must varity the
healuh af all the conwand related components fram the PHS (AJA1Y pancl swilch,
Lhraugh 1he ACU, through the sync lines to the CamerasPTU, to the Camera/PTU corwand
duvadar.  The tast must alsg vorify Lhe cawora's abiliby bo produce wideg, the WSU'y
dbilily 10 reute wideo, and the moniier's ahililﬁ 10 display video., #& similar Eest
would be perfarwed to worify the WOH cosmand path.

1. Power CCFY Sysiem.

d. ¥iad the PHY panel, seiecl & maniine as deslinabtion ol bhe coaogra ppoer
task as sourca.

A Senl “Canera Powser (™ camngnd Frwn M5 panel.

4, Select “Cxternal 3ync™ en monitor.

5. Obsarve wideo displayed an nonitar. Hole ihat i§ vides &0 moniter is
synchronized li.e., slakle raster) then Lhis iadicakes that the Canmra
it receiving compesike sync fron the ROU and that tha camera s producing
synichrunized viden.

6. Sead Pan, i1k, Focuc, 2oon, DLA, AHD Gamna comands and vigwally [either
via the menitar ar direci abservation| verify aperakbion.

7. Select down link as destination and camera under test as source.

A Mbserve vides rovted to downdiak,

9. Send "Coamera Mower OFfY comnand via PHS panel.

0. Repest Steps 3 through Y excepr issue commands via the HOH conwand palh.

This proves Lhal the COTY aguipeenl oy aperabional .
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FAlLLURE EFFECT
Gl EM ITEH

BATIUNALE FOR ACCEPTARCE

Power on rescht (PORI remains
in high state.

Lauae:

{11 HMicroprocessor, EBS(,
B, Z542389-5%01 gx 229408% h]2

330

Higrgconpoter and
assuciated Togic remains
in reset stale. Signal
routing nok possible.

Worst Case:

Cannpt select camera
signal far display on
poni tar ar for downlink,

DASIHSPECTION
Procurement Cpoirgl - The VSU Paris and hardware itens are procured From approved
vendors and suppliers, which meet the requirements sek forth in the CCTY cantract and
Quality Plan Work Statemeai |W5-2503174). Resideat DCAS ersannal review all
procuremeal documents to establish the need for GS51 on selecied parts {PAT BT

i - Incoming Quality inspeciiens arg made on all
recetved materials asd parts. Results are recorded by lat and retaived in File by
drawing and tontral sumbers For Fulure referance and traceability. All EEE parts are
subjecied to incoming acceptance basts as callad for in PAL 315 - laconing Lnspestion
Test Imstructions. Incomiag flight parts are further processed in accurdency wilh
RCA 1846664 - Precanditioning and Acceptance Requirsments for Elgctranic Parts, with
the exception the DEA and PTHD testing is aot performed. Hechandcal items are
inspected per PAI 346 - Lncoming Inspection Imstructions for sechanical itens, Pal
ME — Incoming Quality Cankrol Inspecdion Instructions, and PAI B32 - Frocedure far
Frocessing Incoming or Purchased Farts Designated For Flight Use. Accepled i kems
aire delivered Lo Haterisl Centrolled Stoves and retained under specified conditions
witil Fabricallom s required. Hup-conforming materiels sre held For Material Revien
Board [BHH) dispesition. {PAL-307, PAL EQC-531).

Bpard Assenbly & Iest — Prior ko ihe siart of VS board assemhly, all ilems are
verified to be correct by stock romm persannet, as the items are accumulabed 1o forw
a kit. The items are vorified again by bhe oparator who assenhles the kit by
thecking against the as-built-parts-1ist (MGPL}. DCAS Handatuery Inspaction Faings
are designated For all printed circeit, wire wrap and welded wire boards, ples
harness connectars for toldering wiring, crimping, solder sglices sod gquality
workmanship priar te ceating of the comppaent side of boards aad sleeving of harnesses.
Specific WEU board assembly and iest instructions are provided in drawing notes, and
applicable decunegnls are called out in Lhe Fabricatian Procedure and Hacord
{FPR_2294H27) and parls list PL 2294823, These include wire connection List 2235506,
Process Standard RTV-546 Z2A08BY, Process Standard - Bending Velero Tape 22808RY,
Speciticatian Splderiny 2340749, Specification Hime fate Applicabion 1960147,
Specification = Crimping 22680808, Specification - Beadiag and Staking 22R0B76,
Specification — Urethane cosbing Z20DHTF, Specification - lpcking compuund 2026116,
Specification Exguny Adhesive 2010965, Specification - Marking 2240875,

Specificalion — Merkmanship BU3D3S, Specification Bonding end Staking ZZH07%5.
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SEET ] 3 i

FALIURE MWIDE aNO

FAILURE EFFECT
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CANUSE — {ih [HO JTTEY . QATIOALE FOR ACCEPTAMCE
Fowoer on raset {(FIR) remaiax Miceocowputer and OASINSPECTION IContinued)
in high state. associaled logic remains

Couse:
{1} Wicroproacessor, 4D,
i1, 2592389601 or 2294BA9-502

Wi

in resel skale.  Signal
ruviing el possible.

Cannot selact camers
signal for display an
monitar or for downliak.

Will Assemhly and Test

An open box best is performed per TP-LT-22944832, and an Acceptance [est ger
TP-AT-2294B21, including vibratian and thernal vacounm, Torques are specified and
wilnessped, traceability numbers are recorded and ralibrated Lloals are check prior
to yse. RCA qualiiy and DLAS inspeckions are perfurmed ab Lhe coepletion of
specified FPR pperabion: in aceordanca wiih PAI-204, PALI-205, PaI-Z206, and PAT-217.
OCAS personnel wikness VSU buliou-wp and critical terquing., RCA and DCAS persannc]
maniior acceptanca tests and review test datafresults. These parsonnel alsa iaspect
after all repair, remwork and retest.

Preparation For Shipment - The WSU is pachaged according be 228006, Process
standard for packaging and handVing ouidelines. A1l related docuswatabics including
gssembiy drawing, parts list, &BFL, kest daia, etlc¢. is gathered and held in a
ducumeniation Folder assigned ﬁpecifically to each aszembly. This falder is
retaimed (or reference. &n EIDP is prepared for each ¥5U {a accordance wilh the
requivenents of Wi-2693176. RCA QC and DCAS personne]l wiktness crating, packaging,
packing and markiny, ang review Lhe EIDP for Complateness amd Accuracy.
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WHIT Widep Switching Wnat (WSU)
FHEA HO. _I. 2. 22 . SHUTTLE CCTW WG NO. Z294823-507. 504 2
CRITICAL ITEHS LLAT
CRETICALITY _2/2 . . SHEET G aF 7
FAILURE HIDE AMND FATLUAE EFFECT
LAUSE . o EHR_LIEH —BATIOHALE FDR ACCEPTARCE
Power pn resel (POR) remains Hicruconpuler and EATLURE HYSTORY
~in high state. associeted Togic ramains
in ratet stata. Siynal WIE _
Layse: routing not passible.
{1} Hicraprocessar, A,
Al Zh92399-501 Gr Z294A89-502 Morsl Case:

Cannot select camera
signal Tar display on
monitor or For downlink.

[TERR1] I-173
e - 2ak

i Y F 9
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UNIT Wideo Switching Unit (Y50)

FMEn MO, _1.2.272 — SHUTTLE CCTY DWG HD. 2799523-
CRITICAL [TEMS LIST
CRITLCALITY 242 SHEE I ] i i
" FAILURE HODE AND FAILLAE EFFECT -
CAUSE 0N EHP TTEH RATEONALE EOR ACCEPTANLE

Fomer on reset [POR) remains
i high stdate.

(i ﬁitrnprncessur. 1:0,
A1, #992389-501 or 2294BA9-507

[N T

Hicrocomputer and
assaciated loagic remains
in reset siate.  Signal
ruyLing ngl possibkle.

Worst Cose:

Cannol caleck famdra
signal for Display on
meni bor or far downYink.

RELRATIDHAL EFFECTS

Loss of wideo.
or athar required cameras.

CREW ACTIDNS

Possible Toss of major missian ebjeclives due te Toss of RHS camaras

if pnssibla, pnntinue RMS operations wsing altarnative wisual cues.
CRFH TRATMING
Lrew should ke trained ta use possible alternatives bo CETV.

HISSION COMGTRAINT

Wherve possible, procedures shauld be deslgned so they can be accomplished without

CCTV.

=174



